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within a cylinder It is a positive-displacement pump, and each stroke of the plunger or piston necessarily displaces a definite volume of water. The actual quantity pumped per stroke is less than the displacement by the amount of the slip, or quantity leaking through the valves and past the plunger or piston.
Reciprocating pumps are of two general classes, commonly known as power pumps and steam pumps. A power pump is driven from an external source of power, such as an electric motor, an internal-combustion engine, or a steam turbine, often through belting or gears, while in a steam pump the power is transmitted from the steam pistons directly to the pump In the larger sizes of steam pumps, the employment of cranks and flywheels is common: such pumps are commonly called pumping engines.
The use of reciprocating pumps for sewage or drainage water usually necessitates
a. Screening the sewage for the removal of solids large enough to clog the pumps.
6. Settling the sewage to remove grit which would cause rapid wear.
c. A design of pump with large passages and with valves capable of passing the smaller solids without clogging, and providing for repacking plungers and for taking up wear without too great difficulty.
A considerable variation in the speed of a steam pump is possible, with a corresponding variation of capacity, and changes in the sewage flow can be cared for to a certain extent by regulating the speed; but a power pump must generally be operated at a constant speed, and changes in the flow must be met by changing the number of pumps in operation, unless it is possible to equalize the rate of flow by interposing a large suction well or reservoir.
Pump valves for sewage must be either of the ball or of the flap type Ball valves are rarely used except for sludge Flap valves, which are generally used in sewage pumps, are either actually hinged or attached to the valve deck so as to move as if they were hinged. Flap valves frequently cause much trouble because sticks and rags are caught ,on their seats and hold them open. Hinged flaps are more often used than the simple flap pattern; they have a leather or rubber disk held between metal plates, the top plate having an arm running sideways to a hinge connection with the valve seat. The valve deck and valves of the Baltimore sewage pumps, built by the Bethlehem Steel Company, and described briefly later in this chapter, are illustrated m Fig. 268.
Reciprocating pumps for sewage are rarely used. In earlier years they were employed in a number of large plants because of the high duty which could be obtained by triple-expansion or compound pumping engines; but recent improvements in centrifugal pumping machinery